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<210> 1 

<211> 3461 

<212> DNA 

<213> Homo sapiens 

<220> 

<22 3> human breast cancer protein BCR4 cDNA 

<220> 
<221> CDS 

<222> (138) . . (2405) 
<22 3> human BCR4 

<400> 1 

ctcgtgccga attcggcacg 
ccagtgggcc cgtgtggaac 
gcggagacga aggcgcaatg 
tctctgtcac aaatcccctt 
aaattagtcc gaattgggaa 
atcatctaca acagcttttc 
tcagaaaatt acttcaaaat 
accacgacca tcactcagac 
agcatcactc agaccacgag 
ctgcttctgg taaaaataag 
gtaaagatcc tagaaacagc 
gaaggaatgt caaggacagt 
tctctgaagg aactcacttt 



agaccgcgtg ttcgcgcctg 
caaacctgcg cgcgtggccg 
gcgaggaagt tatctgtaat 
catgaactaa aagcagctgc 
tctggcatta atgttgactt 
taccgctatg gagaaaataa 
ataggcatag ataagattaa 
cacgagcatc actcagacca 
catcactctg accatgatca 
cgaaaagctc tttgcccaga 
caggggaaag gagctcaccg 
gttagtgcta gtgaagtgac 
ctagagacaa tagagactcc 



gtagagattt ctcgaagaca 60 
ggccgtggga caacgaggcc 12 0 
cttgatcctg acctttgccc 180 
tttcccccag accactgaga 240 
ggcaatttcc acacggcaat 300 
ttctttgtca gttgaagggt 360 
aagaatccat atacaccatg 420 
tgagcgtcac tcagaccatg 4 80 
tcactctcac cataatcatg 540 
ccatgactca gatagttcag 600 
accagaacat gccagtggta 660 
ctcaactgtg tacaacactg 720 
aagacctgga aaactcttcc 780 
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ccaaagatgt aagcagctcc actccaccca 
tggctggtag gaaaacaaat gaatctgtga 
gaaacacaaa tgaaaatcct caggagtgtt 
gcatgggcat ccaggttccg ctgaatgcaa 
tcaaccaaat tgatgctaga tcttgtctga 
ctccaaagac ctattcatta caaatagcct 
tcagtttcct gtctctgctg ggggttatct 
aatttctcct gagtttcctt gtggcactgg 
tacaccttct tccacattct catgcaagtc 
caatggaaat gaaaagagga ccacttttca 
gtgcctattt tgattccacg tggaagggtc 
ttcttgttga acatgtcctc acattgatca 
agaagaaacc tgaaaatgat gatgatgtgg 
ctcaactttc aacaaatgag gagaaagtag 
gagcagactc acaagagccc tcccactttg 
aagaggtcat gatagctcat gctcatccac 
ggtgcaagaa taaatgccat tcacatttcc 
ttcaccacca tcatgactac catcatattc 
ctcacagtca cagccagcgc tactctcggg 
tggcctggat ggtgataatg ggtgatggcc 
gtgctgcttt tactgaaggc ttatcaagtg 
atgagttgcc tcatgaatta ggtgactttg 
agcaggctgt cctttataat gcattgtcag 
gaattttcat tggtcattat gctgaaaatg 
gcttattcat gtatgttgct ctggttgata 
gtgaccatgg atgtagccgc tgggggtatt 
gttttggaat tatgttactt atttccatat 
tctagttaag gtttaaatgc tagagtagct 
agggagatga gtttgtatgc tgtactatgc 
ttgtattgaa tattgctgtc tgttacaaag 
tattctatct tggagataaa atctgtatgt 
taaacaagag atttggcatg acatgttctg 
ttttcaagaa ctaacacagt tattcctata 
tgtttaggaa taagaatgtg catgaagcct 
agcaaagaaa taaaggagaa aagagaagaa 
aaaaatcaca aaatttgttg taaattagag 
cagaattagt atagagtaca ttcattaaac 
gtagtgagca ctctcatata ctaattagtg 
aaatatattt aatgaattca agcaatatac 
ttcgtgcggg ttatatacca gatgagtaca 
tattgccaag ttatatatca ccaaaagctg 
caaaattatc agagtagtaa aactttgata 
tcatttgatt cgattcagaa agtactttga 
gagcaattgt ctttatatac ggtactgtag 
gatgtttctt ttttacacaa taaattcctt 




gtgtcacatc aaagagccgg gtgagccggc 84 0 
gtgagccccg aaaaggcttt atgtattcca 900 
tcaatgcatc aaagctactg acatctcatg 960 
cagagttcaa ctatctctgt ccagccatca 1020 
ttcatacaag tgaaaagaag gctgaaatcc 1080 
gggttggtgg ttttatagcc atttccatca 1140 
tagtgcctct catgaatcgg gtgtttttca 1200 
ccgttgggac tttgagtggt gatgcttttt 12 60 
accaccatag tcatagccat gaagaaccag 1320 
gtcatctgtc ttctcaaaac atagaagaaa 1380 
taacagctct aggaggcctg tatttcatgt 1440 
aacaatttaa agataagaag aaaaagaatc 1500 
agattaagaa gcagttgtcc aagtatgaat 1560 
atacagatga tcgaactgaa ggctatttac 1620 
attctcagca gcctgcagtc ttggaagaag 1680 
aggaagtcta caatgaatat gtacccagag 1740 
acgatacact cggccagtca gacgatctca 1800 
tccatcatca ccaccaccaa aaccaccatc 1860 
aggagctgaa agatgccggc gtcgccactt 1920 
tgcacaattt cagcgatggc ctagcaattg 1980 
gtttaagtac ttctgttgct gtgttctgtc 2040 
ctgttctact aaaggctggc atgaccgtta 2100 
ccatgctggc gtatcttgga atggcaacag 2160 
tttctatgtg gatatttgca cttactgctg 2220 
tggtacctga aatgctgcac aatgatgcta 2280 
tctttttaca gaatgctggg atgcttttgg 2340 
ttgaacataa aatcgtgttt cgtataaatt 2400 
taaaaagttg tcatagtttc agtaggtcat 2460 
agcgtttaaa gttagtgggt tttgtgattt 2520 
tcagttaaag gtacgtttta atatttaagt 2580 
gcaattcacc ggtattacca gtttattatg 2640 
tatgtttcag ggaaaaatgt ctttaatgct 2700 
ctggatttta ggtctctgaa gaactgctgg 2760 
aaaataccaa gaaagcttat actgaattta 2820 
tctgagaatt ggggaggcat agattcttat 2880 
gggagaaatt tagaattaag tataaaaagg 2 94 0 
atttttgtca ggattatttc ccgtaaaaac 3000 
tacatttaac tttgtataat acagaaatct 3060 
acttgaccaa gaaattggaa tttcaaaatg 3120 
gtgagtagtt tatgtatcac cagactgggt 3180 
tatgactgga tgttctggtt acctggttta 3240 
tatatgagga tattaaaact acactaagta 3300 
tatctctcag tgcttcagtg ctatcattgt 3360 
ccatactagg cctgtctgtg gcattctcta 3420 
atatcagctt g 3461 



<210> 2 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : additional 18 

base sequence in BCR4 not found in published human 
LIV-1 

<400> 2 

gatcatcact ctcaccat 



2 




<210> 3 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : sequence in 
BCR4 containing two additional t residues not 
found in published human LIV-1 

<400> 3 

tttccatatt tgaacataaa atcgtgt 



<210> 4 
<211> 2268 
<212> DNA 

<213> Homo sapiens 



<220> 

<223> open reading frame encoding human breast cancer 
protein BCR4 



<400> 4 

atggcgagga agttatctgt aatcttgatc 
cttcatgaac taaaagcagc tgctttcccc 
gaatctggca ttaatgttga cttggcaatt 
ttctaccgct atggagaaaa taattctttg 
aatataggca tagataagat taaaagaatc 
gaccacgagc atcactcaga ccatgagcgt 
gagcatcact ctgaccatga tcatcactct 
aagcgaaaag ctctttgccc agaccatgac 
agccagggga aaggagctca ccgaccagaa 
agtgttagtg ctagtgaagt gacctcaact 
tttctagaga caatagagac tccaagacct 
tccactccac ccagtgtcac atcaaagagc 
aatgaatctg tgagtgagcc ccgaaaaggc 
cctcaggagt gtttcaatgc atcaaagcta 
ccgctgaatg caacagagtt caactatctc 
agatcttgtc tgattcatac aagtgaaaag 
ttacaaatag cctgggttgg tggttttata 
ctgggggtta tcttagtgcc tctcatgaat 
cttgtggcac tggccgttgg gactttgagt 
tctcatgcaa gtcaccacca tagtcatagc 
ggaccacttt tcagtcatct gtcttctcaa 
acgtggaagg gtctaacagc tctaggaggc 
ctcacattga tcaaacaatt taaagataag 
gatgatgatg tggagattaa gaagcagttg 
gaggagaaag tagatacaga tgatcgaact 
ccctcccact ttgattctca gcagcctgca 
catgctcatc cacaggaagt ctacaatgaa 
cattcacatt tccacgatac actcggccag 
taccatcata ttctccatca tcaccaccac 
cgctactctc gggaggagct gaaagatgcc 
atgggtgatg gcctgcacaa tttcagcgat 
ggcttatcaa gtggtttaag tacttctgtt 
ttaggtgact ttgctgttct actaaaggct 
aatgcattgt cagccatgct ggcgtatctt 
tatgctgaaa atgtttctat gtggatattt 
gctctggttg atatggtacc tgaaatgctg 
cgctgggggt atttcttttt acagaatgct 



ctgacctttg ccctctctgt cacaaatccc 60 
cagaccactg agaaaattag tccgaattgg 12 0 
tccacacggc aatatcatct acaacagctt 180 
tcagttgaag ggttcagaaa attacttcaa 240 
catatacacc atgaccacga ccatcactca 300 
cactcagacc atgagcatca ctcagaccac 360 
caccataatc atgctgcttc tggtaaaaat 420 
tcagatagtt caggtaaaga tcctagaaac 480 
catgccagtg gtagaaggaa tgtcaaggac 540 
gtgtacaaca ctgtctctga aggaactcac 600 
ggaaaactct tccccaaaga tgtaagcagc 660 
cgggtgagcc ggctggctgg taggaaaaca 720 
tttatgtatt ccagaaacac aaatgaaaat 780 
ctgacatctc atggcatggg catccaggtt 840 
tgtccagcca tcatcaacca aattgatgct 900 
aaggctgaaa tccctccaaa gacctattca 960 
gccatttcca tcatcagttt cctgtctctg 1020 
cgggtgtttt tcaaatttct cctgagtttc 1080 
ggtgatgctt ttttacacct tcttccacat 1140 
catgaagaac cagcaatgga aatgaaaaga 1200 
aacatagaag aaagtgccta ttttgattcc 1260 
ctgtatttca tgtttcttgt tgaacatgtc 1320 
aagaaaaaga atcagaagaa acctgaaaat 1380 
tccaagtatg aatctcaact ttcaacaaat 1440 
gaaggctatt tacgagcaga ctcacaagag 1500 
gtcttggaag aagaagaggt catgatagct 1560 
tatgtaccca gagggtgcaa gaataaatgc 1620 
tcagacgatc tcattcacca ccatcatgac 1680 
caaaaccacc atcctcacag tcacagccag 1740 
ggcgtcgcca ctttggcctg gatggtgata 1800 
ggcctagcaa ttggtgctgc ttttactgaa 1860 
gctgtgttct gtcatgagtt gcctcatgaa 1920 
ggcatgaccg ttaagcaggc tgtcctttat 1980 
ggaatggcaa caggaatttt cattggtcat 2 040 
gcacttactg ctggcttatt catgtatgtt 2100 
cacaatgatg ctagtgacca tggatgtagc 2160 
gggatgcttt tgggttttgg aattatgtta 2220 
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cttatttcca tatttgaaca taaaatcgtg tttcgtataa atttctag 



<210> 5 
<211> 755 
<212> PRT 

<213 > Homo sapiens 
<220> 

<223> human breast cancer protein BCR4 



<400> 5 



Met 


Ala 


Arg 


Lys 


Leu 


Ser 


Val 


He 


Leu 


He 


Leu 


Thr 


Phe 


Ala 


Leu 


Ser 


1 






5 










10 










15 




Val 


Thr 


Asn 


Pro 


Leu 


His 


Glu 


Leu 


Lys 


Ala 


Ala 


Ala 


Phe 


Pro 


Gin 


Thr 








20 










25 










30 






Thr 


Glu 


Lys 


He 


Ser 


Pro 


Asn 


Trp 


Glu 


Ser 


Gly 


He 


Asn 


Val 


Asp 


Leu 






35 










40 










45 








Ala 


He 


Ser 


Thr 


Arg 


Gin 


Tyr 


His 


Leu 


Gin 


Gin 


Leu 


Phe 


Tyr 


Arg 


Tyr 




50 










55 










60 










Gly 


Glu 


Asn 


Asn 


Ser 


Leu 


Ser 


Val 


Glu 


Gly 


Phe 


Arg 


Lys 


Leu 


Leu 


Gin 


65 










70 










75 










80 


Asn 


He 


Gly 


He 


Asp 


Lys 


He 


Lys 


Arg 


He 


His 


He 


His 


His 


Asp 


His 










85 










90 










95 




Asp 


His 


His 


Ser 


Asp 


His 


Glu 


His 


His 


Ser 


Asp 


His 


Glu 


Arg 


His 


Ser 






100 










105 










110 






Asp 


His 


Glu 


His 


His 


Ser 


Asp 


His 


Glu 


His 


His 


Ser 


Asp 


His 


Asp 


His 




115 










120 










125 








His 


Ser 


His 


His 


Asn 


His 


Ala 


Ala 


Ser 


Gly 


Lys 


Asn 


Lys 


Arg 


Lys 


Ala 




130 










135 










140 










Leu 


Cys 


Pro 


Asp 


His 


Asp 


Ser 


Asp 


Ser 


Ser 


Gly 


Lys 


Asp 


Pro 


Arg 


Asn 


145 








150 










155 










160 


Ser 


Gin 


Gly 


Lys 


Gly 


Ala 


His 


Arg 


Pro 


Glu 


His 


Ala 


Ser 


Gly 


Arg 


Arg 










165 










170 










175 




Asn 


Val 


Lys 


Asp 


Ser 


Val 


Ser 


Ala 


Ser 


Glu 


Val 


Thr 


Ser 


Thr 


Val 


Tyr 






180 










185 










190 






Asn 


Thr 


Val 


Ser 


Glu 


Gly 


Thr 


His 


Phe 


Leu 


Glu 


Thr 


He 


Glu 


Thr 


Pro 






195 










200 










205 








Arg 


Pro 


Gly 


Lys 


Leu 


Phe 


Pro 


Lys 


Asp 


Val 


Ser 


Ser 


Ser 


Thr 


Pro 


Pro 




210 










215 










220 










Ser 


Val 


Thr 


Ser 


Lys 


Ser 


Arg 


Val 


Ser 


Arg 


Leu 


Ala 


Gly 


Arg 


Lys 


Thr 


225 










230 










235 










24 0 


Asn 


Glu 


Ser 


Val 


Ser 


Glu 


Pro 


Arg 


Lys 


Gly 


Phe 


Met 


Tyr 


Ser 


Arg 


Asn 










245 










250 










255 




Thr 


Asn 


Glu 


Asn 


Pro 


Gin 


Glu 


Cys 


Phe 


Asn 


Ala 


Ser 


Lys 


Leu 


Leu 


Thr 








260 










265 










270 






Ser 


His 


Gly 


Met 


Gly 


He 


Gin 


Val 


Pro 


Leu 


Asn 


Ala 


Thr 


Glu 


Phe 


Asn 






275 










280 










285 








Tyr 


Leu 


Cys 


Pro 


Ala 


He 


He 


Asn 


Gin 


He 


Asp 


Ala 


Arg 


Ser 


Cys 


Leu 


290 










295 










300 










He 


His 


Thr 


Ser 


Glu 


Lys 


Lys 


Ala 


Glu 


He 


Pro 


Pro 


Lys 


Thr 


Tyr 


Ser 


305 










310 










315 










320 


Leu 


Gin 


He 


Ala 


Trp 


Val 


Gly 


Gly 


Phe 


He 


Ala 


He 


Ser 


He 


He 


Ser 










325 










330 










335 




Phe 


Leu 


Ser 


Leu 


Leu 


Gly 


Val 


He 


Leu 


Val 


Pro 


Leu 


Met 


Asn 


Arg 


Val 








340 










345 










350 






Phe 


Phe 


Lys 


Phe 


Leu 


Leu 


Ser 


Phe 


Leu 


Val 


Ala 


Leu 


Ala 


Val 


Gly 


Thr 






355 










360 










365 








Leu 


Ser 


Gly 


Asp 


Ala 


Phe 


Leu 


His 


Leu 


Leu 


Pro 


His 


Ser 


His 


Ala 


Ser 



370 375 380 
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His His His Ser 
385 

Gly Pro Leu Phe 

Tyr Phe Asp Ser 
420 

Phe Met Phe Leu 
435 

Asp Lys Lys Lys 
450 

Glu lie Lys Lys 
465 

Glu Glu Lys Val 

Asp Ser Gin Glu 
500 

Glu Glu Glu Glu 
515 

Asn Glu Tyr Val 
530 

His Asp Thr Leu 
545 

Tyr His His lie 

Ser His Ser Gin 
580 

Ala Thr Leu Ala 
595 

Ser Asp Gly Leu 
610 

Gly Leu Ser Thr 
625 

Leu Gly Asp Phe 

Ala Val Leu Tyr 
660 

Ala Thr Gly lie 
675 

lie Phe Ala Leu 
690 

Met Val Pro Glu 
705 

Arg Trp Gly Tyr 

Gly lie Met Leu 
740 

lie Asn Phe 
755 




His Ser His Glu 
390 

Ser His Leu Ser 
405 , 

Thr Trp Lys Gly 

Val Glu His Val 
440 

Lys Asn Gin Lys 
455 

Gin Leu Ser Lys 
470 

Asp Thr Asp Asp 
485 

Pro Ser His Phe 

Val Met lie Ala 
520 

Pro Arg Gly Cys 
535 

Gly Gin Ser Asp 
550 

Leu His His His 
565 

Arg Tyr Ser Arg 

Trp Met Val lie 
600 

Ala He Gly Ala 
615 

Ser Val Ala Val 
630 

Ala Val Leu Leu 
645 

Asn Ala Leu Ser 

Phe He Gly His 
680 

Thr Ala Gly Leu 
695 

Met Leu His Asn 
710 

Phe Phe Leu Gin 
725 

Leu He Ser He 



Glu Pro Ala Met 
395 

Ser Gin Asn He 
410 

Leu Thr Ala Leu 
425 

Leu Thr Leu He 

Lys Pro Glu Asn 
460 

Tyr Glu Ser Gin 
475 

Arg Thr Glu Gly 
490 

Asp Ser Gin Gin 
505 

His Ala His Pro 

Lys Asn Lys Cys 
540 

Asp Leu He His 
555 

His His Gin Asn 
570 

Glu Glu Leu Lys 
585 

Met Gly Asp Gly 

Ala Phe Thr Glu 
620 

Phe Cys His Glu 
635 

Lys Ala Gly Met 
650 

Ala Met Leu Ala 
665 

Tyr Ala Glu Asn 

Phe Met Tyr Val 
700 

Asp Ala Ser Asp 
715 

Asn Ala Gly Met 
730 

Phe Glu His Lys 
745 




Glu Met Lys Arg 
400 

Glu Glu Ser Ala 
415 

Gly Gly Leu Tyr 
430 

Lys Gin Phe Lys 
445 

Asp Asp Asp Val 

Leu Ser Thr Asn 
480 

Tyr Leu Arg Ala 
495 

Pro Ala Val Leu 
510 

Gin Glu Val Tyr 
525 

His Ser His Phe 

His His His Asp 
560 

His His Pro His 
575 

Asp Ala Gly Val 
590 

Leu His Asn Phe 
605 

Gly Leu Ser Ser 

Leu Pro His Glu 
640 

Thr Val Lys Gin 
655 

Tyr Leu Gly Met 
670 

Val Ser Met Trp 
685 

Ala Leu Val Asp 

His Gly Cys Ser 
720 

Leu Leu Gly Phe 
735 

He Val Phe Arg 
750 



<210> 6 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : amino acid 

sequence encoded by additional 18 base sequence of 
BCR4 cDNA 
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<400> 6 

His Asp His His Ser His 
1 5 



<210> 7 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : cytokine 
receptor transmembrane protein extracellular 
domain conserved motif 

<220> 

<221> MOD_RES 
<222> (3) 

<223> Xaa = any amino acid 
<400> 7 

Trp Ser Xaa Trp Ser 
1 5 
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